Introduction 46 metreurynter, inflated with 30 mL of more of sterilized normal saline (or water) is 48 currently used for the induction of labor (IOL) in women with unfavorable uterine 49 cervix in Western countries as well as in Japan [1 -9] . Pharmacological agents, such as 50 prostaglandin E2 gel for ripening of the cervix, are not available in Japan, and the Japan 51
Society of Obstetrics and Gynecology (JSOG) recommends use of a TCBC with a saline 52 volume of 150 mL or less to reduce the risk of umbilical cord prolapse (UCP) [7] , 53 because there have been reports that volumes of more than 150 mL have a possible 54 increase risk of UCP [6 -9] . 55
On January 1, 2009, the Japanese government launched a new medical 56 insurance system, the Japan Obstetric Compensation System for Cerebral Palsy, to 57 compensate for cerebral palsy (CP) derived in principle from intrapartum hypoxia and 58 to improve perinatal care and requested the Japan Council for Quality Health Care 59 (JCQHC) to organize this system. The detail of this system was described previously 60 [10] . In this system, a professional committee investigates the causative factors in CP 61 carefully in each case and publishes a brief summary of each case together with the 62 cause of CP in a form with privacy protection on their website [11] . Researchers can 63 gain access to a more detailed report made by the committee after being approved by 64 the JCQHC in this system. 65 66 UCP is regarded as an indication for emergency cesarean section and accounts 67 for 8.0% of such cases with emergency (crash) cesarean sections [12] . UCP is a riskafter the use of transcervical balloon catheter (TCBC) or umbilical cord prolapse 93 (UCP); one infant born after UCP that was found at admission to the obstetric facility 94 and one breech infant born after TCBC use in whom abruptio placentae caused CP 95 (Table 1 ). The present analyses were performed in all the remaining 56 infants born to 96 56 mothers with a cephalic singleton pregnancy and confirmed fetal wellbeing at the 97 time of admission to obstetric facilities for labor pains, ruptured fetal membranes, 98 and/or the IOL and exhibited hypoxic-ischemic encephalopathy at birth. 99 CP was reported as associated with UCP in 6 of the 56 infants ( 
Results

112
Only one infant with a birth weight of less than 2000 g was included in the 56 113 study subjects (Table 3) . Three factors, i.e., IOL, use of TCBC, and use of amniotomy, 114
were significantly associated with UCP-CP. The frequencies of these three factors were 115 significantly higher in the UCP-CP group than the non-UCP-CP group (Table 3) .Therefore, we used these 3 factors in multivariate regression analyses. After selection of 117 essential parameters, IOL and use of amniotomy were considered confounding factors. 118
Then, only the use of TCBC was extracted as a risk factor significantly associated the 119 UCP-CP after logistic regression analysis (odds ratio, 18.0; 95% confidence interval, 120 2.6 -124; P = 0.003). 121
Volumes of 80 -150 mL of saline were used for inflation of the TCBC in the 122 4 women with UCP-CP infants (Table 4 ). Only one infant was born within 30 min after 123 recognition of UCP among the 6 infants with UCP-CP. Volumes of 40 -160 mL of 124 saline were used in the remaining 5 TCBC cases (40 mL, 80 mL, 100 mL, 120 mL, and 125 160 mL for one patient each) in the non-UCP-CP group. 126 127 Discussion 128
The present study suggested that the use of TCBC was s significant risk factor 129 for UCP-CP. Although this suggests that the use of TCBC increases the risk of UCP, to 130 our knowledge, there have been no previous reports of a statistically significant 131 increased risk of UCP among users of TCBC with saline volume less than 150 mL to 132 date, which may be due to the low frequency of UCP. In addition, decision-to-delivery interval was more than 30 minutes in 5 of the 6 227 UCP-CP infants, suggesting that delayed delivery contributed to the irreversible brain 228 injuries. 229
In conclusion, the present study suggested that the use of TCBC was a 230 significant risk factor for UCP-CP. However, it was possible to speculate that TCBC 231 was more frequently used in women with a higher risk for UCP. Thus, we do not know 232 whether TCBC itself induces UCP-CP. This issue has to be solved with prospective and 233 well-designed controlled studies. A risk of fetal jeopardy increases with advancing 234 gestation at and after a certain gestational week [30, 31] . In pregnancy at and after 41 235 weeks of gestation, IOL results in a lower rate of cesarean section than serial antenatalmonitoring with the rates of perinatal mortality and neonatal morbidity being similar to 237 the serial antenatal monitoring [32] . In women with an unfavorable uterine cervix at 238 term, the effectiveness of IOL with 30 mL TCBC is similar to IOL with prostaglandin 239 E2 gel, with fewer maternal and neonatal side-effects [5] . Whether the use of TCBC 240 increases overall number of infants with adverse outcomes remains to be studied. 241
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